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(54) PROBE CARD AND ANISOTROPIC CONDUCTIVE SHEET MANUFACTURING METHOD 
USED FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a probe card 
that can deal with fine patterning of a semiconductor 
integrated circuit and an anisotropic conductive film 
manufacturing method used for the same. 
SOLUTION: This probe card comprises a plurality of 
probe pins 1 1 bringing into contact with electrode pads 
23a of an object under test a circuit board 15 in which 
signal line patterns connected with each probe pin 1 1 
are formed, a space spreader 1 6 which is installed under 
the circuit board 1 5 and on which each electrode pad 
16a is arranged being opposed to each probe pin 1 1 on 
the opposite surface to the circuit board 15 and each 
electrode pad 16a is electrically connected to the circuit 
board 15, and the anisotropic conductive film 17 in which 
a conductive extrafine wire band 17a' is allocated, and 
which is arranged between the plurality of probe pins 1 1 
and the space spreader 16 so as to electrically connect 
each probe pin 1 1 with each electrode pad 1 6a of the 
space spreader. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the probe card for measuring many electric properties of a measuring object object 
The circuit board in which the signal-line pattern connected with two or more probe pins 
contacted to the electrode pad of a measuring object object and said each probe pin was 
formed, The pace spreading device with which each electrode pad which is arranged on said 
circuit board bottom, and opposite arrangement is carried out to each of two or more of said 
probe pins in the field of the opposite side with this circuit board, and is electrically connected 
to said circuit board was prepared, It comes to allot a conductive super-thin track group into a 
sheet-like base material. The probe card characterized by having the anisotropy electric 
conduction sheet which is arranged between said two or more probe pins and said pace 
spreading devices, and connects electrically each probe pin and each electrode pad of said pace 
spreading device, respectively. 

[Claim 2] (b) The process which piles up in order the mask which drew the projection 
configurations of the resist film and the conductive super—thin track group arranged within the 
limits of diameter: 10-250micrometer of a conductive extra fine wire, and pitch:30-500micrometer 
between conductive extra fine wires on the metal substrate, (b) by irradiating an X-ray, making 
an X-ray expose the part which is not covered with said mask of said resist film, and carrying 
out dissolution removal of this X-ray lithography part of the resist film by development from the 
upper part of said mask The fine structure resist film with which the configuration of a 
conductive super-thin track group was formed as a dissolution removal part is formed. The 
process which forms the conductive super-thin track group matrix which has this fine structure 
resist film on said metal substrate, The process which forms a conductive super-thin track group 
in said dissolution removal part of the fine structure resist film of said conductive super-thin 
track group matrix with electroforming, (Ha) Remove the surrounding resist film of the (d)- 
formed conductive super-thin track group, and a conductive super-thin track group is fixed in 
the sheet-like base material which has electric insulation and resiliency by filling up the 
surroundings of this conductive super-thin track group with a sheet-like base material ingredient. 
Next, the process which removes said metal substrate from this thing, and obtains the 
anisotropy electric conduction sheet before trimming processing, (e) Trimming processing of the 
front face and the rear face of the sheet-like base material of this obtained anisotropy electric 
conduction sheet before trimming processing is carried out. The manufacture approach of the 
anisotropy electric conduction sheet characterized by including the process which produces the 
anisotropy electric conduction sheet which comes to allot the conductive super-thin track group 
arranged by said within the limits in this sheet-like base material in the condition that the both 
ends of each conductive extra fine wire are exposed from a sheet-like base material into a 
sheet-like base material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the probe card of 
the vertical type used for measurement of many electric properties, such as an LSI chip which is 
a measuring object object, and the anisotropy electric conduction sheet used for it. 
[0002] 

[Description of the Prior Art] The probe card of the conventional vertical type used for 
measurement of many electric properties, such as an LSI chip As shown in drawing 5 , contact 
section (point) 51a of the probe pin 51 contacts electrode pad 63a of LSI chip 63 by rise of the 
wafer installation base 62 in which LSI chip 63 was laid. Subsequently, top-face 51b' of flange 
51b formed in the head (back end section) of the probe pin 51 contacts contact section 52a at 
the tip of lead wire 52. And predetermined contact pressure can be given to electrode pad 63a 
by adding an overdrive, and many electric properties of LSI chip 63 are measured in this 
condition. 

[0003] The probe pin 51 is inserted in through tube 54a drilled by the probe pin support plate 54 
from the upper part, and is stopped by the probe pin support plate 54 by flange 51b formed in 
the head of the probe pin 51 more greatly than the path of through tube 54a. And the probe pin 
support plate 54 with which the probe pin 51 was inserted is being fixed to the lower limit of the 
support-saddle section 57 which hung from the circuit board 61 according to **** 55. 56 is a 
probe pin guide plate. Contact section 51a which disc-like flange 151b is formed in a head, and 
has sharpened the configuration of the probe pin 51 at the tip is formed, and dimensions are 
diameter: of flange80micrometer, diameter: of probe pin40-50micrometer, and die-length: 1 000- 
2000micrometer. 

[0004] At the time of measurement, the through tubes 58a and 59a currently drilled by the upper 
support plate 58 and the bottom support plate 59 let the lead wire 52 with which contact section 
52a at a tip contacts flange top-face 51 b' of the probe pin 51 pass, and it is being fixed to the 
top face of the upper support plate 58 by the bridging 60. Connection 52b of the lead wire 52 
currently fixed to the upper support plate 58 is set to connection 61a of the circuit board 61 
soldering 53. Thus, when an overdrive is added by fixing lead wire 52 to upper support plate 58 
top face by the bridging 60, it has prevented that the soldering 53 of connection 61a separates 
by the upward force of acting on lead wire 52. 

[0005] Thus, the probe card of the conventional vertical type Since it is the device which the 
probe pin support plate 54 which inserted the probe pin 51 and stopped is ****ed, and is 
screwed on the lower limit of the support-saddle section 57 removable by 55, By loosening **** 
55 and removing the probe pin support plate 54 from the support-saddle section 57, even when 
it becomes measurement impossible by damage on the probe pin 51 Since the damaged probe 
pins 51 or all the probe pins 51 can be exchanged and it can reproduce, the cast away of the 
probe card is not carried out. The above and the conventional vertical-type probe card are 
proposed by these people at the application for patent No. 233128 [ 2000 to ]. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the aforementioned probe card, it faces 
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assembling a probe card and the process which lets lead wire 52 pass is needed for the through 
tubes 58a and 59a currently drilled by the upper support plate 58 and the bottom support plate 
59. This process was an activity time-consuming [ of letting about 1500-5000 tungsten wires of 
50-100 micrometers of wire sizes which are lead wire pass to through tubes 58a and 59a ]. 
[0007] In order to skip said process at the time of the assembly of a probe card, it replaces with 
the upper support plate 58, replaces with the bottom support plate 59 using a tooth-space 
spreading device (tooth-space transformer homer), and the probe card which used the fabric 
anisotropy electric conduction sheet (INTAPOZA) which arranged the conductive thin line into 
the base material of the shape of a sheet which has electric insulation is known. However, when 
the conventional anisotropy electric conduction sheet comes to arrange a conductive thin line by 
the correspondence relation of one in the right above location to one probe pin to each probe 
pin and the arrays of a probe pin differ, the new anisotropy electric conduction sheet which 
arranged the conductive thin line corresponding to the array is needed. That is, the conventional 
anisotropy electric conduction sheet was not what corresponds to the array of a specific probe 
pin and can respond to the array of a probe pin which is different with the anisotropy electric 
conduction sheet of one sheet. 

[0008] And the probe card which current and the pitch dimension of the electrode (electrode 
pad) of an LSI chip are less than 80 micrometers, and can respond to progress of detailed-izing 
of a semiconductor integrated circuit is demanded, therefore what can be arranged in 30- 
micrometer pitch is asked for the conductive line with a diameter of 10 micrometers as an 
anisotropy electric conduction sheet. 

[0009] This invention is made in view of such a situation, and aims at offering the manufacture 
approach of the anisotropy electric conduction sheet used for the probe card and it which can 
respond to detailed-ization of a semiconductor integrated circuit. 
[0010] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, invention of 
claim 1 In the probe card for measuring many electric properties of a measuring object object 
The circuit board in which the signal-line pattern connected with two or more probe pins 
contacted to the electrode pad of a measuring object object and said each probe pin was 
formed, The pace spreading device with which each electrode pad which is arranged on said 
circuit board bottom, and opposite arrangement is carried out to each of two or more of said 
probe pins in the field of the opposite side with this circuit board, and is electrically connected 
to said circuit board was prepared, It comes to allot a conductive super-thin track group into a 
sheet-like base material. It is the probe card characterized by having the anisotropy electric 
conduction sheet which is arranged between said two or more probe pins and said pace 
spreading devices, and connects electrically each probe pin and each electrode pad of said pace 
spreading device, respectively. 

[001 1] Invention of claim 2 on a (b) metal substrate The resist film and diameter:10- 
250micrometer of a conductive extra fine wire, The pitch between conductive extra fine wires : 
The process which piles up in order the mask describing the projection configuration of the 
conductive super-thin track group arranged within the limits of 30-500 micrometers, (b) by 
irradiating an X-ray, making an X-ray expose the part which is not covered with said mask of 
said resist film, and carrying out dissolution removal of this X-ray lithography part of the resist 
film by development from the upper part of said mask The fine structure resist film with which 
the configuration of a conductive super-thin track group was formed as a dissolution removal 
part is formed. The process which forms the conductive super-thin track group matrix which has 
this fine structure resist film on said metal substrate, The process which forms a conductive 
super-thin track group in said dissolution removal part of the fine structure resist film of said 
conductive super-thin track group matrix with electroforming, (Ha) Remove the surrounding 
resist film of the (d)-formed conductive super-thin track group, and a conductive super-thin 
track group is fixed in the sheet-like base material which has electric insulation and resiliency by 
filling up the surroundings of this conductive super-thin track group with a sheet-like base 
material ingredient Next, the process which removes said metal substrate from this thing, and 
obtains the anisotropy electric conduction sheet before trimming processing, (e) Trimming 
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processing of the front face and the rear face of the sheet-like base material of this obtained 
anisotropy electric conduction sheet before trimming processing is carried out. It is the 
manufacture approach of the anisotropy electric conduction sheet characterized by including the 
process which produces the anisotropy electric conduction sheet which comes to allot the 
conductive super-thin track group arranged by said within the limits in this sheet-like base 
material in the condition that the both ends of each conductive extra fine wire are exposed from 
a sheet-like base material into a sheet-like base material. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the typical sectional view showing the configuration 
of flow BUKADO by 1 operation gestalt of this invention. 

[0013] As shown in drawing 1 , the probe card 10 of the vertical type by the gestalt of this 
operation It is for measuring many electric properties of LSI chip 23 which is a measuring object 
object. Contact section 1 1a of the probe pin 1 1 contacts electrode pad 23a of LSI chip 23 by 
rise of the wafer installation base 22 in which LSI chip 23 was laid. Predetermined contact 
pressure can be given to electrode pad 23a by adding an overdrive, and many electric properties 
of LSI chip 23 are measured in this condition. 

[0014] The probe pin 11 is perpendicularly inserted from the upper part at through tube 13a 
drilled by the probe pin support plate 13, and is stopped by the probe pin support plate 13 by 
flange 1 1b formed in the head of the probe pin 1 1 more greatly than the path of said through 
tube 13a. Said through tube 13a in which the probe pin 1 1 is inserted is made in agreement with 
the location of electrode pad 23a of LSI chip 23 which should be measured, and is 
perpendicularly drilled to the field of the probe pin support plate 13. Moreover, as shown in 
drawin g 1 , the probe pin guide plate 14 in which through tube 14a in which flange 11b of the 
probe pin 1 1 is inserted was drilled is provided in probe pin support plate 13 top face. Thereby, 
the probe pin 1 1 contacts so that it may become perpendicular to electrode pad 23a of LSI chip 
23, and it stabilizes the location of the probe pin 11 by the probe pin guide plate 14. 
[0015] 17 is an anisotropy electric conduction sheet and is the thing of structure which allotted 
conductive super-thin track group 17a' into sheet-like base material 17b of the rectangle which 
has electric insulation and resiliency. While each conductive extra-fine-wire 17a which 
constitutes conductive super-thin track group 17a' of this anisotropy electric conduction sheet 
17 is prolonged at right angles to the thickness direction (the vertical direction in drawing 1 ) of 
sheet-like base material 1 7b, the both ends of each of that conductive extra fine wire are 
exposed, respectively from the front face and the rear face of sheet-like base material 1 7b. And 
with this operation gestalt, two or more conductivity extra-fine-wire 17a projected from the rear 
face of the anisotropy electric conduction sheet 17 in this probe pin 11 location is made flange 
top-face 11b' of each probe pin 1 1 soldering 12, and this probe pin 1 1 and said two or more 
conductivity extra-fine-wire 17a of the location corresponding to this are electrically connected 
to it. And the probe pin support plate 13 with which the probe pin 11 was inserted is screwed on 
the lower limit of the support-saddle section 21 by **** 18. In addition, contact section 11a 
which disc-like flange 11b is formed in a head, and has sharpened the configuration of the probe 
pin 1 1 at the tip is formed. 

[0016] About soldering of this probe pin 11 and two or more conductivity extra-fine-wire 17a in 
every probe pin 11 The probe pin 11 which welded [ flange top-face 11b ] solder beforehand 
After inserting and stopping from the upper part to through tube 13a drilled in the probe pin 
support plate 13, Lay the anisotropy electric conduction sheet 17 on the probe pin 11, and the 
upward force is applied from contact section 1 1a of the probe pin 11. By contacting the 
conductive extra-fine-wire 17a edge exposed to flange top-face 1 1 b ? which solder welds from 
the rear face of the anisotropy electric conduction sheet 17 (it has projected), and heating the 
probe pin 1 1 from a lower part in this condition Or by energizing between the probe pin 1 1 and 
said conductive extra-fine-wire 17a, and melting solder, flange top-face 11b* of the probe pin 11 
and said conductive extra-fine-wire 17a are carried out soldering 12. 
[0017] When exchanging the probe pin 11 which was damaged and became measurement 
impossible, the anisotropy electric conduction sheet 17 and each probe pin 11 can be separated 
by heating each probe pin 1 1 from a lower part, and melting a solder part. Then, the probe pin 
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which became measurement impossible is exchanged to a new thing. Therefore, in the probe card 
10 incorporating the anisotropy electric conduction sheet 17, since the damaged probe pins or all 
the probe pins can be exchanged and it can reproduce, the cast away of probe card 10 the very 
thing haves to be carried out. 

[0018] this invention — starting — an anisotropy — electric conduction — a sheet — 17 — 
mentioning later — as — for example, — a diameter — 20 — micrometer — conductivity — an 
extra fine wire — 17 — a — 40 — micrometer — a pitch — having arranged — although — a 
case — drawin g 4 — being shown — as — a probe — a pin — 11 — a diameter — about — 80 

— micrometer — a flange — a top face — 11 — b — ' — **** — always — a sound condition 

— several — a ** — conductivity — an extra fine wire — 17 — a — contacting — ******** . 
Therefore, this anisotropy electric conduction sheet 17 can be used, without being influenced by 
the array of the probe pin 11. 

[0019] And the anisotropy electric conduction sheet 17 concerning this invention can be used by 
doubling with the location of each probe pin 1 1 corresponding to these the location of each 
electrode pad 16a by the side of the inferior surface of tongue of the tooth-space spreading 
device (tooth-space transformer) 16 used in piles on the anisotropy electric conduction sheet 

17, and doubling the diameter dimension of electrode pad 16a with the diameter of flange 11b of 
the probe pin 1 1. 

[0020] About the assembly of a probe card 10, as mentioned above, the conductive extra-fine- 
wire 17a edge exposed to flange top-face 11b ? of the probe pin 11 from the inferior surface of 
tongue of the anisotropy electric conduction sheet 17 is soldered, each probe pin 11 is fixed on 
the anisotropy electric conduction sheet 17, the probe pin support plate 13 in which each of this 
probe pin 11 was inserted is ****ed, and it screws on support-saddle section 21 lower limit by 

18. And said support-saddle section 21 is fixed [ the tooth-space spreading device 16 supported 
in the support-saddle section 21 ] for superposition and each inferior^surface-of-tongue lateral 
electrode pad 1 5of the circuit board 1 5 corresponding to [ subsequently to a it top lay the circuit 
board 15, and ] each top-face lateral electrode pad 16b [ of the tooth-space spreading device 

16 ], and these a with a male screw 19 and a female screw 20 superposition and after an 
appropriate time on the anisotropy electric conduction sheet 17 on the circuit board 15 inferior 
surface of tongue, thereby, it can set to each probe pin 1 1 and the circuit board 15 — this — 
each top-face lateral electrode pad 1 5b corresponding to each [ these ] probe pin 1 1 will be 
connected electrically. 

[0021] In addition, as for the quality of the material of the probe pin 11, what has comparatively 
low electric resistance is good with metals which cannot oxidize easily below 200 degrees C, 
such as a palladium alloy, a beryllium copper alloy, an iridium alloy, nickel, a nickel alloy, and a 
rhodium alloy. Moreover, the quality of the material of the probe pin support plate 13 and the 
probe pin guide plate 14 is the ceramics. The quality of the material of screw threads 18, 19, and 
20 is stainless steel, and the quality of the material of the support-saddle section 21 is stainless 
steel or the ceramics. 

[0022] Thus, the probe pin 1 1 two or more (many) contacted so that it may become 
perpendicular [ this probe card 10 ] to electrode pad 23a of LSI chip 23 which is a measuring 
object object, The circuit board 15 of one sheet in which the signal-line pattern connected with 
each of these probe pins 1 1 was formed, The pace spreading device 16 of one sheet with which 
it was allotted to this circuit board 15 bottom, and each electrode pad 16a which opposite 
arrangement is carried out right above, and is electrically connected to said circuit board 15 to 
each of said probe pin [ two or more (many) ] 1 1 was prepared in the field of the opposite side in 
this circuit board 15, It comes to have conductive super-thin track group 17a' in sheet-like base 
material 1 7b. It has the anisotropy electric conduction sheet 1 7 of one sheet which is arranged 
between said probe pins [ two or more (many) ] 1 1 and said pace spreading devices 16, and 
connects electrically each probe pin 11 and each electrode pad 16a of said pace spreading 
device 16, respectively, and is constituted. 

[0023] Drawing 2 is a typical sectional view for explaining the procedure of the manufacture 
approach of the anisotropy electric conduction sheet by 1 operation gestalt of this invention. 
[0024] The manufacture approach of the anisotropy electric conduction sheet concerning this 
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invention produces said anisotropy electric conduction sheet 17 using a UGA (Lithograph 
Galvanoformung und Abformung) process. As everyone knows, a UGA process is the production 
approach of the molding of the fine structure, and is a process including the deep dirty X-ray- 
lithography process of irradiating an X-ray at the particular part on the resist film, removing an 
X-ray lithography part from the resist film, and obtaining the fine structure resist film of negative 
structure, and the electrocasting process which obtains fine structure metal molding with 
electroforming into said removal part of this fine structure resist film. 

[0025] In this operation gestalt, first, as shown in (a) of drawing 2 , the resist film 25 of uniform 
thickness with a thickness of 200 micrometers is formed on the rectangular metal substrate 24 
with a thickness 0.5x width-ofH^ce 30x die length of 30mm. Copper was used for the ingredient 
of the metal substrate 24 from the point which is made not to be eaten away by a conductive 
point and the conductive below-mentioned electrocasting liquid (plating liquid). 
Polymethylmethacrylate resin (PMMA resin) was used for the resist ingredient used for the 
resist film 25. On the metal substrate 24, this PMMA resin was applied, the resist film 25 was 
formed, and desiccation of 4 hours was performed in ordinary temperature after that. 
[0026] As shown in (b) of drawing 2 , on the resist film 25 Next, diameter: 10-250micrometer of 
conductive extra-fine-wire 17a, The mask 26 describing the projection configuration of 
conductive super-thin track group 17a' arranged within the limits of 30-500 micrometers The 
pitch between conductive extra-fine-wire 17a (spacing distance) : in piles An X-ray is irradiated 
from the perpendicular direction upper part of a mask 26, and an X-ray is made to expose the 
part which is not covered with the mask 26 of the resist film 25. In this example, the mask 26 
describing the projection configuration of conductive super^thin track group 1 7a' arranged by 
diameter:20micrometer of conductive extra-fine-wire 17a and pitch:40micrometer of conductive 
extra-fine-wire 1 7a was used. A mask 26 is the Germany Karlsruhe [ for example, ] thing. As an 
X-ray used at this deep dirty X-ray-lithography process, while excelling in reinforcement and 
directivity, it is desirable to use a synchrotron radiation X-ray from the point that the 
configuration precision of the resist side-attachment-wall side of fine structure resist film 25' 
obtained is excellent. Subsequently, by carrying out dissolution removal of the X-ray lithography 
part of the resist film 25 by development the fine structure resist film 25 with which the 
configuration of conductive supei — thin track group 17a' where the value of the aspect ratio (die 
length/diameter) (value) of each conductive extra-fine-wire 17a was 10 was formed as a 
dissolution removal part — ' — forming — The conductive super-thin track group matrix 27 
which comes to have fine structure resist film 25' is formed on the metal substrate 24 (refer to 
(c) of drawing 2 ). 

[0027] next — drawing 2 — ( — d — ) — being shown — as — conductivity — super-thin — a 
track group — a matrix — 27 — the fine structure — a resist — the film — 25 — ' — said — 
the dissolution — removal — a part — electroforming — each — conductivity — an extra fine 
wire — 17 — a — a book — an example — **** — nickel — becoming — conductivity — 
super-thin — a track group — 17 — a — ' — forming . In this electrocasting process, into the 
plating liquid 29 in a plating bath 28 (sulfamic acid bath), it was immersed, the conductive super- 
thin track group matrix 27 was used as the electrode by the side of plus of the nickel electrode 
30, and electrocasting was performed as an electrode by the side of minus of the metal 
substrate 24. In this case, in order for plating liquid 29 to make it easy to invade into the 
dissolution removal part (conductive extra-fine-wire formation part) of fine structure resist film 
25' and to form healthy conductive super-thin track group 17a', it is desirable to pressurize 
plating liquid 29 or to supply plating liquid 29 in the shape of a shower. In addition, conductive 
super-thin track group 17a' formed by electroforming has good things, such as a product made 
from nickel from a conductive point, copper, and a product made from a nickel cobalt alloy. 
[0028] Dissolution removal of the resist film with which after a electrocasting process and the 
surroundings of said formed conductive super-thin track group 17a' remain is carried out, and 
that by which conductive super-thin track group 17a' was formed on the metal substrate 24 is 
obtained. Next, as this thing was held in shuttering 31 and it was shown in (f) of drawin g 2 , by 
filling up silicone resin into the surroundings of conductive super-thin track group 17a' with this 
example as sheet-like base material ingredient (sheet-like base material material) 17b T , and 
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stiffening this, into sheetHike base material 17b made of silicone resin, it came to fix conductive 
super-thin track group 17a', and thing production was carried out on the metal substrate 4. With 
electric insulation, sheetHike base material 1 7b has the resiliency for easing contact pressure 
when the probe pin 1 1 contacts electrode pad 23a of LSI chip 23, and silicone resin, silicone 
rubber (silicone rubber), etc. can be used for it. 

[0029] Next, the metal substrate 24 is removed from said produced thing, and the anisotropy 
electric conduction sheet before trimming processing (illustration abbreviation) is obtained. In 
addition, in the process of said drawing 2 (f), before being filled up with silicone resin, the 
remover for metal substrate separation is applied to the front face of the metal substrate 24. 
And as trimming processing of the front face and the rear face of sheetHike base material 17b of 
this obtained anisotropy electric conduction sheet before trimming processing is carried out with 
an excimer laser and it is shown in (g) of drawing 2 The anisotropy electric conduction sheet 17 
which comes to have conductive super-thin track group 17a' arranged in said pitch in this sheet- 
like base material 17b in the condition that about 10 micrometers of each of both ends of each 
conductive extra-fine-wire 17a are exposed by this example from sheet-like base material 17b 
into sheet-like base material 1 7b was produced. Since an edge is exposed on the other hand in 
each conductive extra-fine-wire 17a from a sheet-like base material 17b inferior surface of 
tongue (rear face) and the another side edge is exposed from the sheet-like base material 1 7b 
top face (front face) With this anisotropy electric conduction sheet 17, soldering of the 
conductive extra-fine-wire 17a edge and flange top-face 11b' of the probe pin 11 which have 
been exposed from the sheetHike base material 17b inferior surface of tongue can be ensured. 
Moreover, contact to the conductive extra-fine-wire 17a edge and inferior— surface-of-tongue 
lateral electrode pad 16a of the tooth-space spreading device 16 which have been exposed from 
the sheet-like base material 1 7b top face is made certainly. In addition, in order that the edge 
which has exposed each conductive extra-fine-wire 17a may be ground and sharpened and may 
lower electric resistance, it may be made to gold-plate if needed at this edge. 
[0030] Thus, the anisotropy electric conduction sheet 1 7 is producible using a LIGA process. In 
addition, since the sensitization thickness of the resist film 25 by 1 time of X-ray irradiation is 
about 200 micrometers, here If it is going to obtain the anisotropy electric conduction sheet 
[ that the die length of each conductive extra-fine- wire 1 7a is longer than 200 micrometers (that 
is, ten or more are the aspect ratio when a diameter is 10-20 micrometers) ] 17 Although 
conductive super-thin track group 17a' obtained by (d) of drawing 2 was formed, upwards, the 
resist film 25 is formed again. And an X-ray is irradiated on a mask 26 from the upper part of 
this mask 26 in piles on this resist film 25, and what formed fine structure resist film 25' further 
upwards although conductive super-thin track group 17a' obtained by (d) of drawing 2 was 
formed can be produced by carrying out dissolution removal of the X-ray lithography part of this 
resist film 25 by development. And by carrying out in order the electrocasting process mentioned 
above and a trimming process henceforth, the die length of each conductive extra-fine-wire 17a 
can produce the anisotropy electric conduction sheet 1 7 which has conductive super-thin track 
group 1 7a ? which is about 400 micrometers. 

[0031] Drawing 3 is a typical sectional view for explaining other production approaches of the 
conductive super-thin track group matrix in the manufacture approach of the anisotropy electric 
conduction sheet concerning this invention. Comparatively high costs start formation of fine 
structure resist film 25' by X-ray irradiation. Then, it is possible to produce the conductive 
super-thin track group matrix of the 2nd henceforth, using that by which conductive super-thin 
track group 17a' was formed on the metal substrate 24 obtained in (e) of said drawing 2 as a 
male mold. As shown in drawin g 3 , on one side of the metal substrate 24 namely, after forming 
the film 32 for conductive super-thin track group formation which consists of PMMA resin, 
applying heat to this and this film 32 for formation having become soft, [ for example, ] drawing 3 

— ( — a — ) — being shown — as — said — a male — a mold — pushing — things — drawin g 3 

— ( — b — ) — being shown — as — a metal — a substrate — 24 — a top — the fine 
structure — the film — 32 — ' — having — becoming — conductivity — super-thin — a track 
group — a matrix — 27 — 1 — being producible . 

[0032] In the anisotropy electric conduction sheet concerning this invention Diameter: 10- 
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250micrometer of a conductive extra fine wire, Since it has the conductive super-thin track 
group arranged by within the limits with a pitch [ between conductive extra fine wires ] of d:30- 
500 micrometers, as shown in drawin g 4 , in the example of the book which arranged each 
conductivity with a diameter of 20 micrometers extra-fine-wire 1 7a in the pitch of d= 40 
micrometers, for example Flange top-face 11b' (diameter of 80 micrometers) of the probe pin 1 1 
will always contact several conductivity extra-fine-wire 17a by the sound condition. Incidentally, 
10000 or more conductive extra-fine-wire 17a will be arranged by the anisotropy electric 
conduction sheet 1 7 of 5mm angle. 

[0033] In addition, although conductive extra-fine-wire 17a is arranged in the anisotropy electric 
conduction sheet 17 by said operation gestalt so that it may extend perpendicularly along the 
thickness direction of sheet-like base material 17b In order to ease the force of joining 
conductive extra-fine-wire 17a at the time of an overdrive on the occasion of contact to the 
probe pin 1 1 and electrode pad 23a of LSI chip 23 irradiating an X-ray from the slanting upper 
part at the resist film 25 at the time of anisotropy electric conduction sheet 17 manufacture — 
the shape of a sheet — conductive extra-fine-wire 17a is made to incline to base material 17b 
page, and you may make it arrange Whenever [ tilt-angle / at this time ] receives 
perpendicularly, and its less than 60 degrees are desirable, moreover, the phase shown in (e) of 
drawing 2 in order to lower the electric resistance of this conductive super-thin bar-chart side, 
since a current will flow the front face of conductive extra-fine-wire 17a, if the RF signal current 
is used for measurement of many electric properties of LSI chip 23 — the front face of each 
conductive extra-fine-wire 17a — gold — or it may be made to carry out silver plating. 
[0034] 

[Effect of the Invention] As stated above, according to the manufacture approach of the 
anisotropy electric conduction sheet by this invention, by using a LIGA process The conductive 
super-thin track group matrix which has the fine structure resist film is formed on a metal 
substrate. Since a conductive super-thin track group is formed using this conductive super-thin 
track group matrix with electroforming Unlike the former, it has the fine structure which comes 
to allot a conductive super-thin track group into a sheet-like base material, and the anisotropy 
electric conduction sheet which is used for a probe card and can respond to detailed-ization of a 
semiconductor integrated circuit can be manufactured. 

[0035] According to the probe card by this invention, with this anisotropy electric conduction 
sheet, since it has the anisotropy electric conduction sheet which comes to allot a conductive 
super—thin track group into a sheet-like base material, while being able to respond to the 
increment in the number of probe pins, and narrow-izing of the pitch between that probe pin, it is 
not necessary to remake also to array modification of a probe pin each time, has versatility, and, 
thereby, can respond to detailed-ization of a semiconductor integrated circuit. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of the probe card of 
the vertical type used for measurement of many electric properties, such as an LSI chip which is 
a measuring object object, and the anisotropy electric conduction sheet used for it. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The probe card of the conventional vertical type used for 
measurement of many electric properties, such as an LSI chip As shown in drawin g 5 , contact 
section (point) 51a of the probe pin 51 contacts electrode pad 63a of LSI chip 63 by rise of the 
wafer installation base 62 in which LSI chip 63 was laid. Subsequently, top-face 51b' of flange 
51b formed in the head (back end section) of the probe pin 51 contacts contact section 52a at 
the tip of lead wire 52. And predetermined contact pressure can be given to electrode pad 63a 
by adding an overdrive, and many electric properties of LSI chip 63 are measured in this 
condition. 

[0003] The probe pin 51 is inserted in through tube 54a drilled by the probe pin support plate 54 
from the upper part, and is stopped by the probe pin support plate 54 by flange 51b formed in 
the head of the probe pin 51 more greatly than the path of through tube 54a. And the probe pin 
support plate 54 with which the probe pin 51 was inserted is being fixed to the lower limit of the 
support-saddle section 57 which hung from the circuit board 61 according to **** 55. 56 is a 
probe pin guide plate. Contact section 51a which disc-like flange 151b is formed in a head, and 
has sharpened the configuration of the probe pin 51 at the tip is formed, and dimensions are 
diameter: of flange80micrometer, diameterof probe pin40-50micrometer, and die-length: 1000- 
2000micrometer. 

[0004] At the time of measurement, the through tubes 58a and 59a currently drilled by the Upper 
support plate 58 and the bottom support plate 59 let the lead wire 52 with which contact section 
52a at a tip contacts flange top-face 51b' of the probe pin 51 pass, and it is being fixed to the 
top face of the upper support plate 58 by the bridging 60. Connection 52b of the lead wire 52 
currently fixed to the upper support plate 58 is set to connection 61a of the circuit board 61 
soldering 53. Thus, when an overdrive is added by fixing lead wire 52 to upper support plate 58 
top face by the bridging 60, it has prevented that the soldering 53 of connection 61a separates 
by the upward force of acting on lead wire 52. 

[0005] Thus, the probe card of the conventional vertical type Since it is the device which the 
probe pin support plate 54 which inserted the probe pin 51 and stopped is ****ed, and is 
screwed on the lower limit of the support-saddle section 57 removable by 55, By loosening **** 
55 and removing the probe pin support plate 54 from the support-saddle section 57, even when 
it becomes measurement impossible by damage on the probe pin 51 Since the damaged probe 
pins 51 or all the probe pins 51 can be exchanged and it can reproduce, the cast away of the 
probe card is not carried out. The above and the conventional vertical-type probe card are 
proposed by these people at the application for patent No. 233128 [ 2000 to ]. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As stated above, according to the manufacture approach of the 
anisotropy electric conduction sheet by this invention, by using a LIGA process The conductive 
super-thin track group matrix which has the fine structure resist film is formed on a metal 
substrate. Since a conductive super-thin track group is formed using this conductive super-thin 
track group matrix with electroforming Unlike the former, it has the fine structure which comes 
to allot a conductive super-thin track group into a sheet-like base material, and the anisotropy 
electric conduction sheet which is used for a probe card and can respond to detailed-ization of a 
semiconductor integrated circuit can be manufactured. 

[0035] According to the probe card by this invention, with this anisotropy electric conduction 
sheet, since it has the anisotropy electric conduction sheet which comes to allot a conductive 
super-thin track group into a sheet-like base material, while being able to respond to the 
increment in the number of probe pins, and narrow-izing of the pitch between that probe pin, it is 
not necessary to remake also to array modification of a probe pin each time, has versatility, and, 
thereby, can respond to detailed-ization of a semiconductor integrated circuit. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the aforementioned probe card, it faces 
assembling a probe card and the process which lets lead wire 52 pass is needed for the through 
tubes 58a and 59a currently drilled by the upper support plate 58 and the bottom support plate 
59. This process was an activity time-consuming [ of letting about 1500-5000 tungsten wires of 
50-100 micrometers of wire sizes which are lead wire pass to through tubes 58a and 59a ]. 
[0007] In order to skip said process at the time of the assembly of a probe card, it replaces with 
the upper support plate 58, replaces with the bottom support plate 59 using a tooth-space 
spreading device (tooth-space transformer homer), and the probe card which used the fabric 
anisotropy electric conduction sheet (INTAPOZA) which arranged the conductive thin line into 
the base material of the shape of a sheet which has electric insulation is known. However, when 
the conventional anisotropy electric conduction sheet comes to arrange a conductive thin line by 
the correspondence relation of one in the right above location to one probe pin to each probe 
pin and the arrays of a probe pin differ, the new anisotropy electric conduction sheet which 
arranged the conductive thin line corresponding to the array is needed. That is, the conventional 
anisotropy electric conduction sheet was not what corresponds to the array of a specific probe 
pin and can respond to the array of a probe pin which is different with the anisotropy electric 
conduction sheet of one sheet. 

[0008] And the probe card which current and the pitch dimension of the electrode (electrode 
pad) of an LSI chip are less than 80 micrometers, and can respond to progress of detailed-izing 
of a semiconductor integrated circuit is demanded, therefore what can be arranged in 30- 
micrometer pitch is asked for the conductive line with a diameter of 10 micrometers as an 
anisotropy electric conduction sheet. 

[0009] This invention is made in view of such a situation, and aims at offering the manufacture 
approach of the anisotropy electric conduction sheet used for the probe card and it which can 
respond to detailed-ization of a semiconductor integrated circuit. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_ejje 



2006/07/07 



. JP,200£-134570,A [MEANS] 



1/6 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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MEANS 



[Means for Solving the Problem] In order to attain the aforementioned purpose, invention of 
claim 1 In the probe card for measuring many electric properties of a measuring object object 
The circuit board in which the signal-line pattern connected with two or more probe pins 
contacted to the electrode pad of a measuring object object and said each probe pin was 
formed, The pace spreading device with which each electrode pad which is arranged on said 
circuit board bottom, and opposite arrangement is carried out to each of two or more of said 
probe pins in the field of the opposite side with this circuit board, and is electrically connected 
to said circuit board was prepared, It comes to allot a conductive super-thin track group into a 
sheet-like base material. It is the probe card characterized by having the anisotropy electric 
conduction sheet which is arranged between said two or more probe pins and said pace 
spreading devices, and connects electrically each probe pin and each electrode pad of said pace 
spreading device, respectively. 

[0011] Invention of claim 2 on a (b) metal substrate The resist film and diameter:10- 
250micrometer of a conductive extra fine wire, The pitch between conductive extra fine wires : 
The process which piles up in order the mask describing the projection configuration of the 
conductive super-thin track group arranged within the limits of 30-500 micrometers, (b) by 
irradiating an X-ray, making an X-ray expose the part which is not covered with said mask of 
said resist film, and carrying out dissolution removal of this X-ray lithography part of the resist 
film by development from the upper part of said mask The fine structure resist film with which 
the configuration of a conductive super-thin track group was formed as a dissolution removal 
part is formed. The process which forms the conductive super-thin track group matrix which has 
this fine structure resist film on said metal substrate, The process which forms a conductive 
super-thin track group in said dissolution removal part of the fine structure resist film of said 
conductive super-thin track group matrix with electroforming, (Ha) Remove the surrounding 
resist film of the (d)-formed conductive super-thin track group, and a conductive super-thin 
track group is fixed in the sheet-like base material which has electric insulation and resiliency by 
filling up the surroundings of this conductive super-thin track group with a sheet-like base 
material ingredient. Next, the process which removes said metal substrate from this thing, and 
obtains the anisotropy electric conduction sheet before trimming processing, (e) Trimming 
processing of the front face and the rear face of the sheet-like base material of this obtained 
anisotropy electric conduction sheet before trimming processing is carried out. It is the 
manufacture approach of the anisotropy electric conduction sheet characterized by including the 
process which produces the anisotropy electric conduction sheet which comes to allot the 
conductive super-thin track group arranged by said within the limits in this sheet-like base 
material in the condition that the both ends of each conductive extra fine wire are exposed from 
a sheet-like base material into a sheet-like base material. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the typical sectional view showing the configuration 
of flow BUKADO by 1 operation gestalt of this invention. 

[0013] As shown in drawin g 1 , the probe card 10 of the vertical type by the gestalt of this 
operation It is for measuring many electric properties of LSI chip 23 which is a measuring object 
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object. Contact section 1 1 a of the probe pin 1 1 contacts electrode pad 23a of LSI chip 23 by 
rise of the wafer installation base 22 in which LSI chip 23 was laid. Predetermined contact 
pressure can be given to electrode pad 23a by adding an overdrive, and many electric properties 
of LSI chip 23 are measured in this condition. 

[0014] The probe pin 1 1 is perpendicularly inserted from the upper part at through tube 13a 
drilled by the probe pin support plate 13, and is stopped by the probe pin support plate 13 by 
flange 1 1b formed in the head of the probe pin 1 1 more greatly than the path of said through 
tube 13a. Said through tube 13a in which the probe pin 1 1 is inserted is made in agreement with 
the location of electrode pad 23a of LSI chip 23 which should be measured, and is 
perpendicularly drilled to the field of the probe pin support plate 13. Moreover, as shown in 
drawing 1 , the probe pin guide plate 14 in which through tube 14a in which flange 1 1b of the 
probe pin 1 1 is inserted was drilled is provided in probe pin support plate 13 top face. Thereby, 
the probe pin 1 1 contacts so that it may become perpendicular to electrode pad 23a of LSI chip 
23, and it stabilizes the location of the probe pin 1 1 by the probe pin guide plate 14. 
[0015] 17 is an anisotropy electric conduction sheet and is the thing of structure which allotted 
conductive super-thin track group 17a ? into sheet-like base material 17b of the rectangle which 
has electric insulation and resiliency. While each conductive extra-fine-wire 17a which 
constitutes conductive super-thin track group 17a' of this anisotropy electric conduction sheet 
1 7 is prolonged at right angles to the thickness direction (the vertical direction in drawing 1 ) of 
sheet-like base material 17b, the both ends of each of that conductive extra fine wire are 
exposed, respectively from the front face and the rear face of sheet-like base material 1 7b. And 
with this operation gestalt, two or more conductivity extra-fine-wire 17a projected from the rear 
face of the anisotropy electric conduction sheet 17 in this probe pin 11 location is made flange 
top-face 11b' of each probe pin 1 1 soldering 12, and this probe pin 1 1 and said two or more 
conductivity extra-fine-wire 17a of the location corresponding to this are electrically connected 
to it. And the probe pin support plate 13 with which the probe pin 1 1 was inserted is screwed on 
the lower limit of the support-saddle section 21 by **** 18. In addition, contact section 1 1a 
which disc-like flange 1 1b is formed in a head, and has sharpened the configuration of the probe 
pin 1 1 at the tip is formed. 

[0016] About soldering of this probe pin 11 and two or more conductivity extra-fine-wire 17a in 
every probe pin 11 The probe pin 11 which welded [ flange top-face 11b ] solder beforehand 
After inserting and stopping from the upper part to through tube 13a drilled in the probe pin 
support plate 13, Lay the anisotropy electric conduction sheet 17 on the probe pin 11, and the 
upward force is applied from contact section 1 1 a of the probe pin 11. By contacting the 
conductive extra-fine-wire 17a edge exposed to flange top-face 1 1b' which solder welds from 
the rear face of the anisotropy electric conduction sheet 17 (it has projected), and heating the 
probe pin 1 1 from a lower part in this condition Or by energizing between the probe pin 1 1 and 
said conductive extra-fine-wire 17a, and melting solder, flange top-face 11b' of the probe pin 11 
and said conductive extra-fine-wire 17a are carried out soldering 12. 
[0017] When exchanging the probe pin 11 which was damaged and became measurement 
impossible, the anisotropy electric conduction sheet 1 7 and each probe pin 1 1 can be separated 
by heating each probe pin 1 1 from a lower part, and melting a solder part. Then, the probe pin 
which became measurement impossible is exchanged to a new thing. Therefore, in the probe card 
10 incorporating the anisotropy electric conduction sheet 17, since the damaged probe pins or all 
the probe pins can be exchanged and it can reproduce, the cast away of probe card 10 the very 
thing haves to be carried out. 

[0018] this invention — starting — an anisotropy — electric conduction — a sheet — 17 — 
mentioning later — as — for example, — a diameter — 20 — micrometer — conductivity — an 
extra fine wire — 17 — a — 40 — micrometer — a pitch — having arranged — although — a 
case — drawin g 4 — being shown — as — a probe — a pin — 11 — a diameter — about — 80 

— micrometer — a flange — a top face — 11 — b — ' — **** — always — a sound condition 

— several — a ** — conductivity — an extra fine wire — 17 — a — contacting — ******** . 
Therefore, this anisotropy electric conduction sheet 17 can be used, without being influenced by 
the array of the probe pin 11. 
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[0019] And the anisotropy electric conduction sheet 17 concerning this invention can be used by 
doubling with the location of each probe pin 1 1 corresponding to these the location of each 
electrode pad 16a by the side of the inferior surface of tongue of the tooth-space spreading 
device (tooth-space transformer) 1 6 used in piles on the anisotropy electric conduction sheet 

17, and doubling the diameter dimension of electrode pad 16a with the diameter of flange 1 1b of 
the probe pin 11. 

[0020] About the assembly of a probe card 10, as mentioned above, the conductive extra-fine- 
wire 1 7a edge exposed to flange top-face 11b' of the probe pin 1 1 from the inferior surface of 
tongue of the anisotropy electric conduction sheet 17 is soldered, each probe pin 11 is fixed on 
the anisotropy electric conduction sheet 17, the probe pin support plate 13 in which each of this 
probe pin 1 1 was inserted is ****ed, and it screws on support-saddle section 21 lower limit by 

18. And said support-saddle section 21 is fixed [ the tooth-space spreading device 16 supported 
in the support-saddle section 21 ] for superposition and each inferior-surface-of-tongue lateral 
electrode pad 15of the circuit board 15 corresponding to [ subsequently to a it top lay the circuit 
board 15, and ] each top-face lateral electrode pad 16b [ of the tooth-space spreading device 

16 ], and these a with a male screw 19 and a female screw 20 superposition and after an 
appropriate time on the anisotropy electric conduction sheet 17 on the circuit board 15 inferior 
surface of tongue, thereby, it can set to each probe pin 1 1 and the circuit board 15 — this — 
each top-face lateral electrode pad 15b corresponding to each [ these ] probe pin 11 will be 
connected electrically. 

[0021] In addition, as for the quality of the material of the probe pin 11, what has comparatively 
low electric resistance is good with metals which cannot oxidize easily below 200 degrees C, 
such as a palladium alloy, a beryllium copper alloy, an iridium alloy, nickel, a nickel alloy, and a 
rhodium alloy. Moreover, the quality of the material of the probe pin support plate 13 and the 
probe pin guide plate 14 is the ceramics. The quality of the material of screw threads 18, 19, and 
20 is stainless steel, and the quality of the material of the support-saddle section 21 is stainless 
steel or the ceramics. 

[0022] Thus, the probe pin 1 1 two or more (many) contacted so that it may become 
perpendicular [ this probe card 10 ] to electrode pad 23a of LSI chip 23 which is a measuring 
object object, The circuit board 15 of one sheet in which the signal-line pattern connected with 
each of these probe pins 1 1 was formed, The pace spreading device 16 of one sheet with which 
it was allotted to this circuit board 15 bottom, and each electrode pad 16a which opposite 
arrangement is carried out right above, and is electrically connected to said circuit board 15 to 
each of said probe pin [ two or more (many) ] 1 1 was prepared in the field of the opposite side in 
this circuit board 15, It comes to have conductive super-thin track group 17a' in sheet-like base 
material 17b. It has the anisotropy electric conduction sheet 17 of one sheet which is arranged 
between said probe pins [ two or more (many) ] 11 and said pace spreading devices 16, and 
connects electrically each probe pin 11 and each electrode pad 16a of said pace spreading 
device 1 6, respectively, and is constituted. 

[0023] Drawing 2 is a typical sectional view for explaining the procedure of the manufacture 
approach of the anisotropy electric conduction sheet by 1 operation gestalt of this invention. 
[0024] The manufacture approach of the anisotropy electric conduction sheet concerning this 
invention produces said anisotropy electric conduction sheet 17 using a LIGA (Lithograph 
Galvanoformung und Abformung) process. As everyone knows, a LIGA process is the production 
approach of the molding of the fine structure, and is a process including the deep dirty X-ray- 
lithography process of irradiating an X-ray at the particular part on the resist film, removing an 
X-ray lithography part from the resist film, and obtaining the fine structure resist film of negative 
structure, and the electrocasting process which obtains fine structure metal molding with 
electroforming into said removal part of this fine structure resist film. 

[0025] In this operation gestalt, first, as shown in (a) of drawin g 2 , the resist film 25 of uniform 
thickness with a thickness of 200 micrometers is formed on the rectangular metal substrate 24 
with a thickness 0.5x width-ofHace 30x die length of 30mm. Copper was used for the ingredient 
of the metal substrate 24 from the point which is made not to be eaten away by a conductive 
point and the conductive below-mentioned electrocasting liquid (plating liquid). 
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Polymethylmethacrylate resin (PMMA resin) was used for the resist ingredient used for the 
resist film 25. On the metal substrate 24, this PMMA resin was applied, the resist film 25 was 
formed, and desiccation of 4 hours was performed in ordinary temperature after that. 
[0026] As shown in (b) of drawing 2 , on the resist film 25 Next, diameter 10-250micrometer of 
conductive extra-fine-wire 1 7a, The mask 26 describing the projection configuration of 
conductive super-thin track group 17a 1 arranged within the limits of 30-500 micrometers The 
pitch between conductive extra-fine-wire 1 7a (spacing distance) : in piles An X-ray is irradiated 
from the perpendicular direction upper part of a mask 26, and an X-ray is made to expose the 
part which is not covered with the mask 26 of the resist film 25. In this example, the mask 26 
describing the projection configuration of conductive super-thin track group 17a' arranged by 
diameter20micrometer of conductive extra-fine-wire 17a and pitch:40micrometer of conductive 
extra-fine-wire 17a was used. A mask 26 is the Germany Karlsruhe [ for example, ] thing. As an 
X-ray used at this deep dirty X-ray-lithography process, while excelling in reinforcement and 
directivity, it is desirable to use a synchrotron radiation X-ray from the point that the 
configuration precision of the resist side-attachment-wall side of fine structure resist film 25' 
obtained is excellent. Subsequently, by carrying out dissolution removal of the X-ray lithography 
part of the resist film 25 by development the fine structure resist film 25 with which the 
configuration of conductive supei — thin track group 17a' where the value of the aspect ratio (die 
length/diameter) (value) of each conductive extra-fine-wire 17a was 10 was formed as a 
dissolution removal part — ' — forming — The conductive super-thin track group matrix 27 
which comes to have fine structure resist film 25' is formed on the metal substrate 24 (refer to 
(c) of drawin g 2 ). 

[0027] next — drawin g 2 — ( — d — ) — being shown — as — conductivity — super-thin — a 
track group — a matrix — 27 — the fine structure — a resist — the film — 25 — ' — said — 
the dissolution — removal — a part — electroforming — each — conductivity — an extra fine 
wire — 17 — a — a book — an example — **** — nickel — becoming — conductivity — 
super-thin — a track group — 17 — a — ' — forming . In this electrocasting process, into the 
plating liquid 29 in a plating bath 28 (sulfamic acid bath), it was immersed, the conductive super- 
thin track group matrix 27 was used as the electrode by the side of plus of the nickel electrode 
30, and electrocasting was performed as an electrode by the side of minus of the metal 
substrate 24. In this case, in order for plating liquid 29 to make it easy to invade into the 
dissolution removal part (conductive extra-fine-wire formation part) of fine structure resist film 
25' and to form healthy conductive super-thin track group 17a' f it is desirable to pressurize 
plating liquid 29 or to supply plating liquid 29 in the shape of a shower. In addition, conductive 
super-thin track group 17a' formed by electroforming has good things, such as a product made 
from nickel from a conductive point, copper, and a product made from a nickel cobalt alloy. 
[0028] Dissolution removal of the resist film with which after a electrocasting process and the 
surroundings of said formed conductive super-thin track group 1 7a' remain is carried out, and 
that by which conductive super-thin track group 17a' was formed on the metal substrate 24 is 
obtained. Next, as this thing was held in shuttering 31 and it was shown in (f) of drawing 2 , by 
filling up silicone resin into the surroundings of conductive super-thin track group 17a' with this 
example as sheet-like base material ingredient (sheet-like base material material) 17b', and 
stiffening this, into sheet-like base material 1 7b made of silicone resin, it came to fix conductive 
super-thin track group 17a', and thing production was carried out on the metal substrate 4. With 
electric insulation, sheet-like base material 17b has the resiliency for easing contact pressure 
when the probe pin 1 1 contacts electrode pad 23a of LSI chip 23, and silicone resin, silicone 
rubber (silicone rubber), etc. can be used for it. 

[0029] Next, the metal substrate 24 is removed from said produced thing, and the anisotropy 
electric conduction sheet before trimming processing (illustration abbreviation) is obtained. In 
addition, in the process of said drawing 2 (f), before being filled up with silicone resin, the 
remover for metal substrate separation is applied to the front face of the metal substrate 24. 
And as trimming processing of the front face and the rear face of sheet-like base material 17b of 
this obtained anisotropy electric conduction sheet before trimming processing is carried out with 
an excimer laser and it is shown in (g) of drawin g 2 The anisotropy electric conduction sheet 1 7 
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which comes to have conductive super-thin track group 1 7a' arranged in said pitch in this sheet- 
like base material 1 7b in the condition that about 1 0 micrometers of each of both ends of each 
conductive extra-fine- wire 17a are exposed by this example from sheet-like base material 17b 
into sheet-like base material 17b was produced. Since an edge is exposed on the other hand in 
each conductive extra-fine-wire 17a from a sheet-like base material 17b inferior surface of 
tongue (rear face) and the another side edge is exposed from the sheet-like base material 1 7b 
top face (front face) With this anisotropy electric conduction sheet 17, soldering of the 
conductive extra-fine-wire 17a edge and flange top-face 11b' of the probe pin 11 which have 
been exposed from the sheet-like base material 1 7b inferior surface of tongue can be ensured. 
Moreover, contact to the conductive extra-fine-wire 17a edge and inferior—surface-of-tongue 
lateral electrode pad 16a of the tooth-space spreading device 16 which have been exposed from 
the sheet-like base material 17b top face is made certainly. In addition, in order that the edge 
which has exposed each conductive extra-fine-wire 17a may be ground and sharpened and may 
lower electric resistance, it may be made to gold-plate if needed at this edge. 
[0030] Thus, the anisotropy electric conduction sheet 17 is producible using a LIGA process. In 
addition, since the sensitization thickness of the resist film 25 by 1 time of X-ray irradiation is 
about 200 micrometers, here If it is going to obtain the anisotropy electric conduction sheet 
[ that the die length of each conductive extra-fine-wire 1 7a is longer than 200 micrometers (that 
is, ten or more are the aspect ratio when a diameter is 1 0-20 micrometers) ] 1 7 Although 
conductive super-thin track group 1 7a' obtained by (d) of drawin g 2 was formed, upwards, the 
resist film 25 is formed again. And an X-ray is irradiated on a mask 26 from the upper part of 
this mask 26 in piles on this resist film 25, and what formed fine structure resist film 25' further 
upwards although conductive super-thin track group 17a' obtained by (d) of drawing 2 was 
formed can be produced by carrying out dissolution removal of the X-ray lithography part of this 
resist film 25 by development. And by carrying out in order the electrocasting process mentioned 
above and a trimming process henceforth, the die length of each conductive extra-fine-wire 17a 
can produce the anisotropy electric conduction sheet 17 which has conductive super-thin track 
group 17a' which is about 400 micrometers. 

[0031] Drawin g 3 is a typical sectional view for explaining other production approaches of the 
conductive super-thin track group matrix in the manufacture approach of the anisotropy electric 
conduction sheet concerning this invention. Comparatively high costs start formation of fine 
structure resist film 25' by X-ray irradiation. Then, it is possible to produce the conductive 
super-thin track group matrix of the 2nd henceforth, using that by which conductive super-thin 
track group 17a' was formed on the metal substrate 24 obtained in (e) of said drawing 2 as a 
male mold. As shown in drawing 3 , on one side of the metal substrate 24 namely, after forming 
the film 32 for conductive super-thin track group formation which consists of PMMA resin, 
applying heat to this and this film 32 for formation having become soft, [ for example, ] drawing 3 

— ( — a — ) — being shown — as — said — a male — a mold — pushing — things — drawing 3 

— ( — b — ) — being shown — as — a metal — a substrate — 24 — a top — the fine 
structure — the film — 32 — ' — having — becoming — conductivity — super-thin — a track 
group — a matrix — 27 — ' — being producible . 

[0032] In the anisotropy electric conduction sheet concerning this invention Diameter: 10- 
250micrometer of a conductive extra fine wire, Since it has the conductive super-thin track 
group arranged by within the limits with a pitch [ between conductive extra fine wires ] of d:30- 
500 micrometers, as shown in drawing 4 , in the example of the book which arranged each 
conductivity with a diameter of 20 micrometers extra-fine-wire 1 7a in the pitch of d= 40 
micrometers, for example Flange top-face 1 1b' (diameter of 80 micrometers) of the probe pin 1 1 
will always contact several conductivity extra-fine-wire 17a by the sound condition. Incidentally, 
10000 or more conductive extra-fine-wire 17a will be arranged by the anisotropy electric 
conduction sheet 1 7 of 5mm angle. 

[0033] In addition, although conductive extra-fine-wire 17a is arranged in the anisotropy electric 
conduction sheet 1 7 by said operation gestalt so that it may extend perpendicularly along the 
thickness direction of sheet-like base material 17b In order to ease the force of joining 
conductive extra-fine-wire 1 7a at the time of an overdrive on the occasion of contact to the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejue 



2006/07/07 



.JP,2002 7 134570,A [MEANS] 



6/6 v 



probe pin 1 1 and electrode pad 23a of LSI chip 23 irradiating an X-ray from the slanting upper 
part at the resist film 25 at the time of anisotropy electric conduction sheet 17 manufacture — 
the shape of a sheet — conductive extra-fine-wire 17a is made to incline to base material 17b 
page, and you may make it arrange Whenever [ tilt-angle / at this time ] receives 
perpendicularly, and its less than 60 degrees are desirable, moreover, the phase shown in (e) of 
drawin g 2 in order to lower the electric resistance of this conductive super-thin bar^chart side, 
since a current will flow the front face of conductive extra-fine-wire 17a, if the RF signal current 
is used for measurement of many electric properties of LSI chip 23 — the front face of each 
conductive extra-fine-wire 1 7a — gold — or it may be made to carry out silver plating. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the typical sectional view showing the configuration of flow BUKADO by 1 
operation gestalt of this invention. 

[Drawin g 2] It is a typical sectional view for explaining the procedure of the manufacture 
approach of the anisotropy electric conduction sheet by 1 operation gestalt of this invention. 
[Drawing 3] It is a typical sectional view for explaining other production approaches of the 
conductive super-thin track group matrix in the manufacture approach of the anisotropy electric 
conduction sheet concerning this invention. 

[Drawing 4] It is the top view showing an example of the physical relationship of the conductive 
extra fine wire of an anisotropy electric conduction sheet and the flange top face of a probe pin 
concerning this invention. 

[Drawing 5] It is the typical sectional view showing the configuration of the probe card of the 
conventional vertical type. 
[Description of Notations] 

10 — probe card 1 1 — probe pin the 1 1a — contact section 1 1b — flange 1 1b' — flange top face 
12 — soldering 13 — probe pin support plate 13a — through tube 14 — probe pin guide plate 
1 4a — through tube 15 — circuit board 1 5a — inferior— surface-of-tongue lateral electrode pad 
1 5b — top-face lateral electrode pad 1 6 — tooth-space spreading device 1 6a — inferior- 
surface-of-tongue lateral electrode pad 16b — top-face lateral electrode pad 17 — anisotropy 
electric conduction sheet 17a — conductivity super-thin track group 17a ? — conductivity super- 
thin track group 17b — sheet-like base material 17b' — sheet-like base material ingredient 18 — 
****ing — 19 — male screw 20 — female screw 21 — support-saddle section 22 — wafer 
installation base 23 — LSI chip 23a — electrode pad 24 — metal substrate 25 — resist film 25'- 
— fine structure resist film [ ] — 26 — mask 27 and 27' — - conductivity super-thin track group 
matrix 28 — plating-bath 29 — plating liquid 30 — Nickel electrode 31 — Shuttering 32 — Film 
for conductive super-thin track group formation 32' — Fine structure film 
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[Drawin g 5] 
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i«S»ffll©ffiCcSWB«B[ffl (^ttffl) <Dy'u-7t> 

1 1 ©*^cc^LrK±{c»ifiiiBii:snB.OH(rE@!BS 

«1 5 0C*«W«:«ttSft££»ffi^ F 1 6 a*s|8:W 
6h/fclft^XX7*U7^ 1 6i, t^-httSt* 
1 7 b tmc2S«1£&ffl8IS¥ 1 7 a' ^WUrAj:^, SulB 

^ffl (^ttffl) (Dyp-^tr> 1 1 tm&^-xxy 

fufB^-^X^'U^ 1 6<D&n&;*v F 1 6 a<b^r 

*n*n*«w«c«»-j-4 i»©a#t^i«5/- h 1 7 

[0 0 2 3 1 12 «*«9B©— *WP»CC<fc S»*tt# 

[0024] *»Mcc«s«^fafew«2/- hotatefrifc 

ti, L I GA (Lithograph Galvanoformunq und Abf 
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ormunq) ^n-fe^ifflOTUKRfrtt*^-- h 1 7 * 
f¥»T*<t5iCLft:fe<D'r*-5 0 jg»KD<fc5K: % LIG 

m±©i«e»»«:x»*jH!»u. us** hn*> 

[0 0 2 5] *36IBB««:*Jt>rtt, ST. S2CD 10 
(a) {t^T<fc56C v 0M.KI**O. 5xifi30xg;* 
3 0 mm<DjjB<D&mMfc2 4r±<tCm&2 0 0 y m<D&J 

-hfifflg (PMMAW) tfli^fc. 4«i«2 4±(C 
CfDPMMAiKMUtU^^ h^2 5**flEU 

[ 0 0 2 6 ] ^C5C, ^2<D (b ) tC^Tcfc UisZ 20 

hjg2 5±tc, XttttCMRl 7 8l<D\MM : 10-25 
0 Mm 4 ilSSifi 1 7 ara©f^ ^ (riPilii) : 
3 0 -5 0 0 u mO«HftriB5»J3tiytS|E«ttStt««P 
17 a' <D&BffiVi*tml<>tc-?A2 2 B^Mt^X. 

5<d-?z?2 6te<fcoT»«3ttTi,>&^ffi#*xj»cc 

RSKS-SS, $«tt&*fflSl 1 7 aCDiES : 2 

0/iin, 2»®4S*fflSKl 7aH±Otry? : AOumV 

s&istiitmmis&mmm 1 7 a • ©a«^tt*jBi>fc 
v^^2 6*ffli^. 7^^2 6K, ma, K-r^a 30 

xmyv??? ixmvm^zti&xmtuxits &g 

M2 5' ou^ f WSffi©JKttflia^«nri^^ 
6, *»*n ha>3SScS*X«*fflo^ci^KF*'oc*. 
iX^r, u^x hM2 5OX«W*W»4««ccj:0* 

mmtt&c ttcj:*). §«ieftnai7a07x^ 
* Fib ( (ss/iBS) <d<B) ottw 1 or*^«itt 
ffi*ffliglS¥ 17a* ©»tt^«HBI»*Sl»<5: LtM^n 
fc»«ffl«l3fiU^X hH2 5* ^MUt, £H««2 4 40 

*BSK2 7*»J«T* (H20 (c) #Ji8) e 
[0 02 7 ] S20 (d) K:^-r<fc^ CC, zgSifcfe 

@ffl^§¥SM2 7cD»ffl*g®U^X hB2 5' <D8ufE;S 
W»fficcj:0, fl*<DMf£«IIMRl 7 
as»#«ttti 7 J: «3 ^-5S^14@*ffl«af 17a' 

S«ffl2 7*»8lU ~y*-;l/»«3 0^7*7X1©! 
iiU ^IIS2 4^v>(tXl(D§@<!:ltIi?: 50 
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ffo/c. C©*te, aiiSU^h!2 5' <D«»|» 

o^-r< Lxm±tj;mim®Mmmi 7 a* 

-ttCC-rf **«2 UfcOTSC bC>. 

nm&fc£^xBf&ztizmnimMmm 1 7 

a* 3»«14©«£>6, ~**;HiL »£L ^7^r;U 

[0 0 2 8] *»X«f& 8KB^fiESn/c««ttfiBn« 
817a' ©H9©^UTl>*U^XFK**SH** 
Or, &JRS«2 4±CC««tt«tmR»l 7 a' jWBjSR 
$n/c4>CD4f#^ 0 #0C, CCD&<D£M#3 1 rttClRS 
U M2<D (f ) {C^-Tcfc^^, ^mttSfflj^Sf 1 7 

a* ©aocciz-httawtm (5/-n*w**») 1 
7b* ior*«r»s/»;=3->»iii*3(saiu, cm 

BW©V- F«*tt 1 7 b *tc^®4@*B^gf 17a' 
*H5ELr«c4fc©ff«Lfc. ^F«IMl7bit 
«SU8i»14<fc t &tc v L S I ?77'2 3 <0«flS^ 7 F 2 

[0 0 2 9] XK* m$Zi'EMUtc<b<Dfrt>&m&fo2 4 

*rd»ot:, h »; ^ >y«i»»»taw«^- h o 

^«BS) £f#£„ ifiEB2 (f ) CDXeCtfcO 

E«:^i«»fi^«m©iij(Bffj*»ffLr**. fir, 
c<m#e>nfc h y ^ >^mmm^mm^- y<du- 

y5>^»IL, 02© (gr) CC^T^^ic, ^>-h« 

1 7 b tpttcm* (omm^mmm 1 7 a ©wgRn 
^en^t/- k«s« 1 7 b cfc 0 ^mxict 1 0 m 

ffiT&tttSCCTl^- b«S« 1 7 b *5CffTlSf ^ 5^CC 
TiB?iJ^n/c^mi4g$ffl^8¥l 7 a' S*Lr&4»* 
W*nts- b 1 7*fHHL*:, S^mttSffliSl 7 ate 
tftt*^- h«aittl 7 bTI (SI) 

Sffisitri^or, cos^rtt2»«v- h 1 7-cii, 

is- VVtmttl 7 bTB<t0*fflUr^**«14«»BIB 
1 7 a^ge<b^n-yt*> 1 1 ©7 7>^±I1 1 b* 

b±ffi<fc0Bffibr^4z»attffiffli»l 7 affiaSiX-; 
-XX7*l/ ^-16 ©TffifflfJfllflfc'^ 7 F 1 6 a £<D& 
ftWsweiCcftSn*. S^mtt^ffl^l 7 aCDS 

[0 0 3 0 ] CO^^^LX, LIGAT'a-bX^ 
T»*ttil»«^-F 1 7*fflB1-actm5 B 
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cc-c\ i®<Dxmmmtc£2>i>vx tm2 b<omtm 

Z\Z2 0 0 /imggr^^OT, §*mHi«fflB! 1 7 a 
(DI$^2 0 0 MmcJ;HS^ (^^0, iMM& 1 0 - 

2 0 MmWiTX^i? Mfcj&J l OtLBcfr*) (Oft 

h 1 7£f#<fcO±ir*'U2, 020(d) K 

xmbtizmmtmrnmrn 1 7 a* #^£ft/t&<ocD 

S>X FH2 5 <D±CC ^26 £fitoTI£v* ^ 2 6 (D 
^^^CCctO^P^T^Ci^ctO. 020(d) 10 

tcxn^tizmmfemimmm 1 7 a* ^/&£nfc&cD 

©±CC$6iC^«BlfSU^^ h^2 5' ^^U/cfc<D 

g¥ 1 7 a ' ^WT^M^tt^m^- h 1 7 ^fl^T* C 
t&X$*> a 

[0 0 3 1 ] iS^^^^^^ttll^- h(Di} 

wrztcibomymmmm-c&z. xmmttcxz&M 20 

£ a ^cr, i«fiS0 2<£> (e) scte^xm^titctzz 

CD, £JIS«2 4±CC«mttfeffl^ 17 a' tfil&l&S 
H3ec*Vr<f:5K:. ^ISS2 4CDM-WC{?»^«PMM 

cntci»*mr^^ii3 2*J«fbLfctW'r, 0 

3 (a) (c^TJ:^tciJgB*jrSK:ffL#W^C<J:tc<l: 

0, 03 (b) teTfrrJ^C #JSKfi2 4±te8Hffl1i 30 

W?z>ct&xgz c 

[0032] xmifc&zmjj&mmu- b tc^x 

«mtt&fflffi0i£& : 1 0 - 2 5 0 u m, 2»S1£«B 
*ffl3SBI©e *?-d : 3 0-5 0 0 MmOfgHrtTiB^JS 

S2 0/2 m<D&zS®4S*ffli|g 17a^t'^d = 40/i 

b*> 1 107 7>^±I1 1 b* (H@8 0 urn) MS 

tcft&sftmxm&oimntmmm 1 7 a <t&fcirr c 40 
» 1 0 0 0 o^&Lk<ommmam 1 7 a #ews*i* 

C<h*cfc£ a 

[0 03 3] fc**. f}8fflOBK«CcJ:i»^rtta»«^- 
h 1 7CCfel^r« 4 t'-htRStf 1 7 b©JS#;#ln]K:yB 

orsSfcs^iJc^ccaimttaffliB 1 7 a^ie^Jur 

7*0-^b*> 1 1 iLS I *vV2 3<Z>«ffi'* 
7 F2 3a iOgMCC^L^-^- F5 A ^(OMm^ 

>- h 1 7HJfi^CC, U^* FJ12 5CCXif£££4#>±:fr 50 
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&<£c> 0 co«pO«*4HK»SiSK:*rLr 6 0° JWrt# 
Jff£lA> 0 LS I **^2 3<D^Wi»Jtt<Dffl 
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1 1 3-^n-^e>3a#«l 3 a- 

Mil?L 1 4-»7u-zr\*^t!4 F« 1 4 a-®il?L 
1 5 -ISgSgffi 1 5 a -Tffi»J«ffi^^ ?F 15b 

6 a -Tffiffliafi^^ * F 16b -±BHfflJ«flS^ v F 

i 7 -»ii#tt««^- f i7a -mm&@Mmm 1 

7a* -««tt«Nd>S 17b-S/-httltt 17 



(7) m% 2002-134570 

11 12 
b* •• >- bVimtttft 18-*aD 19-feiai;2 *2 6-vx? 2 7, 2 7' -^mttS#ffli®g¥S^ 2 

0-st>*aC 2 1 — 3EJ#JWaB 2 2-^x^-tgg^ 8-yj+li2 9"^»+iS 30--y^JUm© 3 

23-LSI?»«3a-»<»F 2 1 -Ml* 3 2 -3!«fte*ffiSlSfJKfiSffl)@l 32' •••» 

«t 2 5-U^H 25' -SWtiuyxhi * fflflliSR 

[SI ] 




[02] 



[S3] 



(a) 



I I I 



I I I I I 



-24 



(a) 




Hi- 



(d) 



1 -J^/r(^ xz 



7 >^jj | g i ;;ji ^i 7 ?»r 



LL 



—28 



1SL 



(9) 




17a M7b 



(b) 



[04] 



•2T 



1W- 



o o o d o o o o 
09 o 9*-o o 0^-17 

o cNe-t> ojD^er* 

o o o 0/6 d\o 
000 o v q p^o 
0000 00 o 



(8) 



2002-134570 



[05] 




ft«mmiiSrfias2HiHr2TS5#i3^ s 

*J*JWt*ffjHfflffl«T2Tg5*13^ B 

=R**/B«rfjH«m2TB5#i*ft a 



^Jll»/Sfc5rfJ&5MW2TB5#i3^ a 

^)Sm/BKrf?HgjWHr2Ta5#l3^ a 

F £ - A (#^) 2C003 AA07 AA10 AG03 AG07 AC08 

AH04 AH05 
2C011 AA09 AA16 AA17 AB06 AB08 

AC14 AD01 AE03 AF04 AF07 
4M106 AA01 6A01 CA01 DD04 D006 

DD09 DD10 DD15 DCa8 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

P^COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



